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ABSTRACT The complete genome sequence of Methanohalophilus halophilus DSM
3094T, a member of the Methanosarcinaceae family and the Methanosarcianales or-
der, consists of 2,022,959 bp in one contig and contains 2,137 predicted genes. The
genome is consistent with a halophilic methylotrophic anaerobic lifestyle, including
the methylotrophic and CO2-H2 methanogensis pathways.

Methanohalophilus halophilus strain Z-7982 (DSM 3094T, OCM 160, NBRC 107633)
was isolated from a cyanobacterial mat and bottom deposits at Hamelin Pool,

Shark Bay, northwestern Australia. It was first described as Methanococcus halophilus (1)
before Wilharm and coworkers transfered the strain to the genus Methanohalophilus (2).
The strictly anaerobic strain Z-7982 is able to produce methane by reducing methylated
compounds, and it grows optimally at 30°C (pH 7) with 7% NaCl.

To gain insight into the role of methylotrophic methanogens in marine environ-
ments, the complete genome of M. halophilus was sequenced. The DNA extracted from
strain Z-7982 was sequenced with a 300-bp paired-end library using Illumina MiSeq
(Bioscience Core Lab, King Abdullah University of Science and Technology, Thuwal,
South Arabia) and a 100-bp paired-end library using Illumina HiSeq (Beckman Coulter,
Inc. Genomics, Danvers, MA). The 14,356,400 paired reads of 300 bp were quality
trimmed (Q30) and de novo assembled into contigs using SPAdes version 3.6.1 (3). The
75 resulting contigs were then scaffolded with SSPACE version 3.0 (4) using the
51,411,253 paired-end reads of 100 bp. Finally, a fully circularized genome was pro-
duced, with an average coverage of approximately 4,724�.

The genome of M. halophilus consists of a circular chromosome of 2.02 Mb, with a
G�C content of 42.39%. A total of 2,137 protein-coding genes (CDSs) were predicted
with the MaGe platform (5, 6), as well as 1 copy of the 16S-23S operon, 2 copies of 5S
rRNA, 46 tRNAs, and 1 miscellaneous RNA. Additionally, the genome contains one
clustered regularly interspaced short palindromic repeat (CRISPR) loci associated with
cas gene (cas1).

Rapid Annotations using Subsystems Technology (RAST) (7, 8) allowed the discovery
of all core methanogenesis enzymes necessary for the conversion of methylated
compounds to methane, which is also supported by experimental microbial growth
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and methane production after the addition of trimethylamine, dimethylamine, monom-
ethylamine, and methanol as sole carbon sources. It was recently suggested that
Methanohalophilus mahii strain DAL1 (9) has the genetic potential for hydro-
genotrophic methanogenesis (conversion of CO2 to methane). M. halophilus strain
Z-7982 also possesses the core enzymes for CO2 fixation, acetyl-coenzyme A (acetyl-
CoA) decarbonylase, tetrahydromethanopterin S-methyltransferase, and methyl-coen-
zyme M reductase (mcr), but experimentally, no growth was observed under CO2 in
M. halophilus strain Z-7982.

Accession number(s). This whole genome has been deposited at GenBank under
accession no. CP017921.

ACKNOWLEDGMENTS
The research leading to these results has received funding from the European Union

Seventh Framework Programme (FP7/2007-2013), project Macumba under grant agree-
ment 311975. The LABGeM (CEA/IG/Genoscope & CNRS UMR 8030) and the France
Génomique National infrastructure (funded as part of Investissement d’Avenir Program
managed by Agence Nationale pour la Recherche, contract ANR-10-INBS-09) are ac-
knowledged for support within the MicroScope annotation platform.

REFERENCES
1. Zhilina TN. 1983. New obligate halophilic methane-producing bacterium.

Microbiology 52:290 –297.
2. Wilharm T, Zhilina TN, Hummel P. 1991. DNA-DNA hybridization of methyl-

otrophic halophilic methanogen bacteria and transfer of Methanococcus halo-
philus to the genus Methanohalophilus as Methanohaophilus halophilus comb-
nov. Int J Syst Bacteriol 41:558–562. https://doi.org/10.1099/00207713-41-4-558.

3. Nurk S, Bankevich A, Antipov D, Gurevich A, Korobeynikov A, Lapidus A,
Prjibelsky A, Pyshkin A, Sirotkin A, Sirotkin Y, Stepanauskas R, McLean J,
Lasken R, Clingenpeel SR, Woyke T, Tesler G, Alekseyev MA, Pevzner PA.
2013. Assembling genomes and mini-metagenomes from highly chimeric
reads, p 158 –170. In Deng M, Jiang R, Sun F, Zhang X (ed), Proceedings
of the 17th Annual International Conference, RECOMB 2013, Beijing,
China, April 7–10, 2013. Springer Berlin Heidelberg, Berlin, Germany.
https://doi.org/10.1007/978-3-642-37195-0_13.

4. Boetzer M, Henkel CV, Jansen HJ, Butler D, Pirovano W. 2011. Scaffolding
pre-assembled contigs using SSPACE. Bioinformatics 27:578 –579. https://
doi.org/10.1093/bioinformatics/btq683.

5. Vallenet D, Labarre L, Rouy Z, Barbe V, Bocs S, Cruveiller S, Lajus A, Pascal
G, Scarpelli C, Médigue C. 2006. MaGe: a microbial genome annotation
system supported by synteny results. Nucleic Acids Res 34:53– 65. https://
doi.org/10.1093/nar/gkj406.

6. Vallenet D, Belda E, Calteau A, Cruveiller S, Engelen S, Lajus A, Le Fèvre F,
Longin C, Mornico D, Roche D, Rouy Z, Salvignol G, Scarpelli C, Thil Smith
AAT, Weiman M, Médigue C. 2013. MicroScope–an integrated microbial
resource for the curation and comparative analysis of genomic and
metabolic data. Nucleic Acids Res 41:D636 –D647. https://doi.org/
10.1093/nar/gks1194.

7. Meyer F, Paarmann D, D’Souza M, Olson R, Glass EM, Kubal M, Paczian T,
Rodriguez A, Stevens R, Wilke A, Wilkening J, Edwards RA. 2008. The
metagenomics RAST server—a public resource for the automatic phylo-
genetic and functional analysis of metagenomes. BMC Bioinformatics
9:386. https://doi.org/10.1186/1471-2105-9-386.

8. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,
Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia FF, Stevens R.
2014. The SEED and the Rapid annotation of microbial genomes using
subsystems technology (RAST). Nucleic Acids Res 42:D206 –D214. https://
doi.org/10.1093/nar/gkt1226.

9. Lipus D, Vikram A, Ross DE, Bibby K. 2016. Draft genome sequence of
Methanohalophilus mahii strain DAL1 reconstructed from a hydraulic
fracturing-produced water metagenome. Genome Announc 4(5):e00899-16.
https://doi.org/10.1128/genomeA.00899-16.

L’Haridon et al.

Volume 5 Issue 7 e01604-16 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/CP017921
https://doi.org/10.1099/00207713-41-4-558
https://doi.org/10.1007/978-3-642-37195-0_13
https://doi.org/10.1093/bioinformatics/btq683
https://doi.org/10.1093/bioinformatics/btq683
https://doi.org/10.1093/nar/gkj406
https://doi.org/10.1093/nar/gkj406
https://doi.org/10.1093/nar/gks1194
https://doi.org/10.1093/nar/gks1194
https://doi.org/10.1186/1471-2105-9-386
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1128/genomeA.00899-16
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

